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ANALYSIS OF IgE-BINDING ALLERGENS IN
CULEX QUINQUEFASCIATUS SALIVA PROTEIN IN
MOSQUITO BITE ALLERGIC PATIENTS

To the Editor:
Specific IgE antibodies to Culex quinquefasciatus have been
identified in human sera by immunoblot techniques using
whole-body extract and salivary gland extract.1,2 However,
the cases reported in this research occurred in residents of
countries where C quinquefasciatus is less prevalent as a
human-biting species. Still no reports have dealt with C
quinquefasciatus pure saliva proteins and their specific IgE
responses. Because saliva components of mosquito cause
allergy,3 we aimed to identify the allergenic components of
pure saliva proteins of C quinquefasciatus and their IgE-
binding fragments in mosquito bite allergic patients who live
in Thailand, where C quinquefasciatus is a prevalent human-
biting species.

Serum samples were obtained from 69 adult and children
outpatients of the Department of Dermatology and the De-
partment of Pediatrics at Siriraj Hospital with clinical mani-
festation of either immediate or delayed or both immediate
and delayed skin reaction. Diagnosis of insect bite allergy in
these patients was based largely on their skin lesion definition
of insect bite reaction4 and on a previous history of insect bite
allergy. Twenty nonallergic individuals with no history of
allergy who had normal IgE levels at the time of blood
collection were used as controls. Saliva extract were collected
from females of C quinquefasciatus using the Boorman meth-
od.5 All study participants were tested for C quinquefasciatus
saliva specific IgE antibodies by an enhanced chemilumines-
cence immunoblot technique.

Figure 1 shows the specific IgE antibodies response pat-
terns in study participants. High percentages of IgE response
to saliva allergens with a molecular weight higher than 37
kDa were found in both allergic and nonallergic participants.

The presence of anti–mosquito saliva antibodies in almost all
examined study participants is not unexpected, because C
quinquefasciatus is common in Thailand and every person is
frequently bitten by this mosquito from early childhood.
Nevertheless, specific IgE response to 35.5-, 32.5-, and 22.5-
kDa allergens of C quinquefasciatus saliva occurred only in
allergic patients in this study. The IgE antibodies against
35.5-, 32.5-, and 22.5-kDa allergen bands were found in 22
(41%), 15 (28%), and 13 (24%) of 54 allergic patients with a
history of mosquito bite allergy, respectively. IgE antibodies
against 22.5 kDa were found mainly in allergic children
(13/19) with a history of mosquito bite. If the 3 saliva
allergens identified in this research are cloned and prepared
as cocktail allergen, the allergen will significantly improve
diagnosis of mosquito bite allergy and improve specific im-
munotherapy for patients with systemic reactions to mosquito
bites.

The 35.5- and 32.5-kDa allergens were also found in 4
(24%) and 3 (20%) of 15 allergic patients with a history of
other insect bite allergy successively. This result indicates
that the saliva of C quinquefasciatus may contain shared
allergens with other insects, since cross-reactivity between
mosquito saliva allergens and allergens from other biting
insects and crustaceans has been reported previously.3,6
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Figure 1. IgE responses to saliva allergens of Culex quinquefasciatus in
study participants. A, Lane 1, molecular weight marker; lanes 2 to 55, 54
patients allergic to mosquitoes; B, Lanes 1 to 5, representative of patients
allergic to other insects; lanes 6 to 12, representative of nonallergic study
participants. The 35.5-, 32.5-, and 22.5-kDa specific saliva allergens are
indicated by arrows.
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SERUM SICKNESS–LIKE REACTIONS AFTER
PLACEMENT OF SIROLIMUS-ELUTING STENTS

To the Editor:
The use of drug-eluting stents (DESs) for the treatment of
coronary artery disease (CAD) is rapidly increasing, with
DESs accounting for more than 75% of all stents used.1

Hypersensitivity reactions thought to be related to the stent
itself have occasionally been reported, ranging from mild
rash to anaphylaxis, including some fatal reactions, as dis-
cussed in a recent review.2 Therefore, allergists may be asked
to evaluate hypersensitivity reactions that may occur in the
poststenting period. We report 2 cases of serum sickness–like
reactions thought to be related to sirolimus-eluting stents.

Patient 1 was a 78-year-old man with CAD who underwent
cardiac catheterization with placement of 3 sirolimus-eluting
stents. He developed urticaria-like rash, myalgias, and ar-
thralgias 18 days after placement of the stents. Use of clopi-
dogrel was discontinued and ticlopidine was substituted, but
symptoms did not resolve. Pertinent laboratory measurements
are given in Table 1. Symptoms resolved with prednisone.
Symptoms relapsed briefly after the prednisone, but 1 month
after stent placement the patient was symptom free.

Patient 2 was a 54-year-old woman with CAD who under-
went placement of 2 sirolimus-eluting stents. She developed
urticaria-like rash, arthralgias, and arthritis 17 days after her
procedure. Pertinent laboratory measurements are given in
Table 1. The symptoms resolved with prednisone, and 1
month after stenting the patient was symptom free. The
patient started taking aspirin and clopidogrel at the time of the
stenting. After the serum sickness–like reaction had resolved,
she continued taking aspirin and clopidogrel without prob-
lem.

We describe 2 patients who developed atypical serum
sickness–like reactions approximately 17 days after place-
ment of sirolimus-eluting stents, which did not appear to be
related to concomitant mediations. The inactive ingredients in
the sirolimus-eluting stent are Parylene C and 2 polymers:
polyethylene-covinyl acetate and poly n-butyl methacrylate,
which enable the slow elution of sirolimus throughout ap-
proximately 30 days.3 In both of our cases, the reactions had
subsided approximately 30 days after stent placement, sup-
porting our impression that the hypersensitivity reactions
were due to either the sirolimus or the eluting polymer.

A variety of hypersensitivity reactions to DESs have been
reported,2 but to our knowledge this is the first report of
patients with symptoms consistent with serum sickness–like
reactions that closely followed the 30-day course of release of
sirolimus. A recent editorial suggested that DES reactions
could be due to the polymer rather than sirolimus itself, but
this has not been proven.4 The possibility of such reactions to
the polymer vs the sirolimus itself should be considered when
patients present with hypersensitivity symptoms in the post-
catheterization period. Often, such reactions are blamed on
new thienopyridine medications such as clopidogrel or ticlo-
pidine, but this may sometimes be erroneous. Prematurely
stopping thienopyridine therapy after stent implantation has
been shown to be strongly associated with subsequent mor-
tality.5 Allergists should be familiar with the clinical presen-
tation of these hypersensitivity reactions, and the possible
causes should be carefully considered before taking action.
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Table 1. Pertinent Laboratory Measures

Component Patient 1 Patient 2 Reference range

WBC, �103/uL 10.4 17.0 4–11
Differential, % 81 PMNs 91 PMNs 50–70
Platelets, �103/�L 244 273 150–440
ESR, mm/h 57 120 0–20

Abbreviations: ESR, erythrocyte sedimentation rate; PMNs, polymor-
phonuclear leukocytes; WBC, white blood cells.
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INVOLVEMENT OF LIPID TRANSFER PROTEIN IN
ONION ALLERGY

To the Editor:
Hypersensitivity to onion has been described as a cause of
contact dermatitis, rhinoconjunctivitis, and asthma induced by
handling of onions, but few publications in the literature report
allergic reactions due to onion ingestion despite its wide use.1

Herein, we describe a case of a 19-year-old atopic woman who
experienced urticaria after ingestion of raw onions. The patient
had had rhinoconjunctivitis and contact urticaria to mugwort for
the past 2 years, and oral pruritus after ingestion of raw onion
and peel peach had occurred 1 year ago.

Skin prick testing with commercial extracts was performed
with a battery of plant food and pollen allergens (ALK-Abelló
S.A., Madrid, Spain). The presence of IgE specific serum anti-
bodies to onion, peach, and mugwort pollen was investigated
with the CAP-FEIA system (Phadia AB, Uppsala, Sweden). In
addition, the ADVIA-Centaur platform (Bayer Corporation,
Tarrytown, NY) was used to detect serum IgE to natural (n) or
recombinant (r) forms of some purified allergens: nArt v 1, rPru
p 3 (peach lipid transfer protein [LTP]), and rMal d 4 (apple
profilin). IgE cross-reactivity studies were performed by means
of immunoblotting inhibition with nArt v 3 (mugwort LTP) and
rPru p 3 as inhibitors.

Skin prick test results were positive for mugwort, grass,
olive, and chenopodium pollen extracts and for onion, peach,
and tomato extracts. Serum specific IgE test results were
positive to onion (5.41 kU/L), peach (18 kU/L), mugwort
(0.86 kU/L), and Pru p 3 (23.07 kU/L) and were negative to
Mal d 4 and Art v 1. IgE immunoblotting of onion extract
(obtained by magnetic stirring with 1.8% sodium chloride)
only revealed a 12-kDa IgE-binding protein band. No IgE
binding to Art v 3 was detected. The IgE binding to the
12-kDa onion band was inhibited by onion extract and rPru p
3 but not by nArt v 3.

The onions belongs to the Liliaceae family, as do aspara-
gus, garlic, and leek. Although cross-reactivity among mem-
bers of this family has not been reported,2 an IgE-binding
band of 12 kDa had been found in young garlic (maybe an
LTP),3 and allergenic LTP has been described in asparagus.4

In a study by Asero et al,1 an onion IgE-binding, 15-kDa
protein was found, and preabsorption of the patient’s serum
with peach LTP caused the total loss of this onion protein;

nevertheless, the authors considered another 43-kDa protein
as the relevant allergen.

Recently, 2 patterns of plant food allergy across Europe
have been described. In North and Central Europe, food
allergy is preceded by birch pollen allergy, and the main food
allergen involved is homologous to Bet v 1, whereas in South
Europe food allergy is severe and the main allergen is an
LTP.5 Furthermore, mugwort LTP has been suggested as a
primary sensitizing agent in patients with mugwort pollinosis
and plant food allergy due to LTPs.6

This case report confirms LTP as a relevant allergen in
onion food allergy and emphasizes the difficulties in estab-
lishing the sensitization pathway in patients with food allergy
due to LTP. On the one hand, in this case the clinical history
suggests mugwort LTP as the primary sensitizing agent, but
on the other hand, laboratory results indicated that mugwort
pollinosis was an independent phenomenon to onion and
peach food allergy.
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WOULD ORAL DESENSITIZATION FOR PEANUT
ALLERGY BE SAFER THAN AVOIDANCE?

To the Editor:
I write to support the letter from Dr Mansfield in the August
issue of the Annals1 that drew attention to the devastating effect
of peanut allergy on the family and how oral desensitization can
be a practical alternative to avoidance. This is far from a new
idea; in 1908, Dr Schofield from London, England, reported in
the Lancet2 how he successfully desensitized a boy who was
dangerously allergic to egg by giving him pills that contained
gradually increasing amounts of egg, while avoiding egg com-
pletely. The starting dose was 1/10,000 of an egg, the results of
a challenge test were negative after 6 months, and thereafter the
boy could eat an egg every day. It is really remarkable that this
treatment was performed in 1906, the same year that Von
Pirquet coined the word allergy.

In 1985, at the American Academy of Allergy, Asthma and
Immunology meeting in New York,3 John W. Gerrard re-
ported on 6 cases of peanut allergy desensitized by the oral
route. I was present on that day and recall how severely he
was criticized for giving such dangerous treatment. In 2004,
Meglio et al4 successfully desensitized 15 of 21 children
proven by double-blind, placebo-controlled challenge to be
severely milk allergic. After the initial stages, this treatment
was performed at home without problems. Three children
could not be completely desensitized, but because they could
tolerate small amounts of milk they were no longer in danger.

John Freeman, who was the first to use subcutaneous
immunotherapy in 1911,5 taught many thousands of patients
how to give themselves grass pollen injections safely every
day for 54 days with excellent results. Every spring until
1959 up to 6,000 patients attended the Allergy Clinic at St
Mary’s Hospital in London to receive their aqueous vaccine
kits and meticulous instruction in self-inoculation. Although
the top dose of 1.0 mL of 10% (wt/vol) aqueous grass pollen
extract was high and the final objective was a negative skin
test result to grass pollen, the daily increase in dose was
gradual and no serious incidents were ever encountered
(A. W. Frankland, personal communication, July 2006).

Freeman, who coined the term rush desensitization, stated
in his annual report to the British Asthma Research Council
in 1938, “Rush treatment has given dramatic results. We
remember a cow-herd who was said by his noble patron to
look like a cow, think like a cow, and sometimes speak like
a cow. He had no interest in life beyond his beloved animals,
yet whenever he went near them he got fearful attacks of
eczema and asthma. He sat in his cottage all day mourning his
exile from the cow-shed, but after five days of a rush desen-

sitization he could milk cows without the slightest trouble.”
Could we achieve that result today?

Complete avoidance of the causative food is the standard
medical advice today, but this is a policy that places the main
responsibility for avoidance on the parents and child, who is
left vulnerable to unintentional ingestion and anaphylaxis.
Must we condemn more and more children and some adults
to live in constant fear of a dangerous reaction and therefore
required to carry epinephrine autoinjectors, with inevitable
disruption of the quality of life of the whole family? Surely
there must be a better alternative, such as inducing tolerance
by gradual reintroduction of the causative food, as recently
reviewed by Niggemann et al.6

I suggest that the uncontrollable danger presented by un-
intentional ingestion of an unknown amount of peanut should
be compared with the controllable risk of oral or sublingual
desensitization, using appropriate dilutions of standardized
peanut extracts. A trial of this method must take great care to
establish a starting dose below the threshold of reaction,
thereafter increasing the daily dose gradually to avoid reac-
tions and allow ample time for tolerance to be acquired.
Meticulous instruction and collaboration with carefully se-
lected families would be essential. I am certain that many
would prefer to take an active part in treatment rather than
live in constant fear of anaphylaxis.

A clinical trial of oral or sublingual induction of specific
tolerance to peanut or other foods could demonstrate a prac-
tical answer to an increasingly common problem. If complete
desensitization to egg could be accomplished a hundred years
ago, it should be possible to repeat this successful treatment
today, provided that the regulatory requirements are satisfied.
But can we turn back the clock?
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